In this work we will show that it is possible to construct totally noncommutativity in the cas of massive bosonic string in an external B-field by extending the well known Faddeev-Jackiw formalism proposed by L.D. Faddeev and R. Jackiw [18] .
Introduction
Noncommutative geometry in string theory is an extremely active area of research [1] .Non commutative geometry is defined by the introduction of an antisymmetric constant matrix θ of dimensions of (length) 2 given by [X i , X j ] = iθ ij where i, j stand for spacial indices.It is widely belived that the open strings attached to a D-branes in the presence of background Bfield would induce noncommutativity in its end points [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17] . Noncommutativity is the central mathematical concept describing uncertainty. The aim of this works is the study pf massive bosonic strings propagating in the presence of a background two form field B µν , this study has become important because it exhibits a manifest of totally noncommutative structure among the momentum and space coordinates,somme approaches have been taken to obtain such results [17] , in the present paprer we employ the Faddeev-Jackiw symplectic formalism to study the massive bosonic string in externel antisymmetric B-field to build up the totally noncommutativity wich include the noncommutativity of momentum coordinates wich is the central perpos of this paper. This paper is organized as follows. In the first section we introduce the model of the action of massive bosonic string in externel anisymmetric B-field in its discret version and the Faddeev-Jackiw methodology employed to this model to build up the totally non commutative structure of space and momentum we think this method is more easy to get this complicate result.In the last section we give our conclusion.
Massive bosonic string in antisymmetric B-filed and totally noncommutativity
The action for massive bosonic open string with its end points attached on a D-brane in the presence of an NS B-field is :
Where "dot" and "prime" represent differentiation with respect to τ and σ respectively. The massless cas (m = 0) is studied in different aspects by several authors [10, 12, 13, 14] with the well-known result of noncommutativity of space corrdinates of the end points. The discretized version of the lagrangian of bosonic string in an external B-field associated with the action gived by:
The continuum limit is achieved by the following replacements:
The equations of motions in this discrete form are :
The BCs in the discrete version are:
for the above discrete version of the BCs, we see that it is sufficient for us only to take two points , say X µ 0 , X µ 1 (for the end , the analysis is almost the same , we only give our results) into consideration. The action for these two points in the discrete form are :
According to Faddeev Jackiw. We shall re-express the action (9) in a firstorder form. In doing so , we take the first term −ǫη µνẊ µ 0Ẋ ν 0 of the action and we solve the BCs (7) into it, we get the result as following
Where
We obtian the action which is related with the X 0 µ written as the first-orderd form
To rewrite the second term −ǫη µνẊ µ 1Ẋ ν 1 of the action we procede as following :
As there are non constraints on the variables X 1µ , the Lagrangian L x 1 is treated in the standard way, that is We introduce the conjugate momenta (P 1µ ) to the point X µ 1 It is defined as
And the hamiltonian corresponding to L x 1 is
the following coupled deferential equations in there discret form are used as constraints and we suppose that are valid throught all the string
We introduce (13), (15) and (16) in the lagrangian and we neglect the term in B 2 , then the action which is related with the X µ 0 and X µ 1 is translated the into the first order form,
A set of symplectic variables , ξ
, and the corresponding canonical one-form a iµ = ((B −1 M) µν (X 2 − X 0 ) ν + P 1µ ; P 0µ + m 2 B µν X µ ; 0) can be read from action (12) .We restrict ourselves to the D2-brane, in this case µ, ν = 1, 2 so we have this symplectic variables:
and the corresponding canonical one-form:
These result in the symplectic two-form matrix f
f is a 6 × 6 matrix. after some simple calculations, we give the explicit expression of the matrix below :
f is not singular provided B µν no vanishing , hence the inverse of this matrix exists :
From the above matrix f −1 ,we can read the following commutators,
Here we recovered the coefficient 2πα ′ explicitly.
Conclusion
We have shown that on the D-brane the whole phase space becomes noncommutative, the noncommutativity affect not just the space corrdinates but also the momentum corrdinates to lead to the so called totally noncommutativity. This situation is even more difficult than the case of noncommutative spacetime where we were allowed to view momentum operators as differential operators. Equivalently, we were allowed to use momentum space representation because the momentum space was commutative. However, in totally noncommutative phase space, neither coordinate space representation nor momentum space representations are allowed. So in order to study physics on totally noncommutative phase space, we may propose to use the generalisation of phase space quantisation. However, it is difficult to construct a quantum field theory on totally noncommutative phase space. This is because we normally view fields as functions on either spacetime or momentum space. However, we are now forced to use phase space functions. We might need to first construct quantum field theory in usual phase space. Then the next step will by easy: as the fields are already functions of phase space, we may use star-product to give the details of totally noncommutative phase space. Alternatively, we may first try to understand some physics by studying quantum mechanics in totally noncommutative phase space. This might provide some useful insights into constructing quantum field theory in totally noncommutative phase space.
